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ABSTRACT
The paper documents the aquatic vascular plants situation of Lake Kainji, particularly with 1.11e invasion of Water
Hyacinth (Eichhornia cras..sipe,9, hitherto alien to the lake system.
The frequene'y of occurence of some aquatic plants have increased whilst a few have decreased over the period
between 1984 and 1995.
More than 53.6% of the lake surface has now been covered by aquatic vascular plants of which Water Hyacinth
alone covered 30.6% (16.4% of the lake system). Apait from the characteristic rapid multiplication and biomasa
build-up of the plant. more than 9.1 clumps with a diameter range between 0.8-4m enter the lake per minute. 'Thus
more than 16.4ha per day or annually 6000ha of Water Hyacinth are added as drifts. Because of the peculiar
hyrological cycle of the lake and the plai aggressiveness and invasiveness, WIT (with the support of the GTZ)
has developed an approach of control which combines manual, biological, natural, boom eontruction and chemical
measures. These are discussed.
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Eichhornia crassipes (Marlins), easily the world's
most important aquatic weed (Holm, et al, 1969),
is a native of Brazil in South America (Center, et
al, 1989) that has spread to many aquatic systems
in Africa. It spread to the Nile ill Sudan (Beshir
and Bennett, 1985) and Egypt, Lake Victoria and
other lakes in Uganda, Zarie (Gopal, 1987), Nigeria
(Akinyenniu, 1987), Benin (Van Thielen, el al ,in
press), Ghana (De Graft- Johnson, 1993) and Cote
d'Ivoire. The plant builds up biomass .fast, forming
dense mats that prevent movement by water
transportation, hinder fishing activities. irrigation
and drainage, water supply and hydro-electricity in
many countries. According to Khan and
Thyagaritjan(1988) under favourable conditions, 10
plants can multiply to 600,000 units in only eight
months. It wa.s also reported that 405 hectares of
Water Hyacinth displaced 1.22x 106 M3 of water
in Lake Rio Lempa in" El Salvador (Gopal and
Sharma, 1987). According to Banish and Singh
(1984), water loss by evaporation from waters
covered by Water Hyacinth has been Teported to be
3 (:
Water Hyacinth, E. crassipes surge was first
reported in 1989 on Kainji Lake. Since then the
plant continued to increase while fresh ones are
added mutually, usually with the high floods
between August and January. In recent time it has
spread to every part of the lake and today even
beyond,
The infestation of Lake Kainji poses a serious
problem to the dam which is a major hydro-electric
power station in Nigeria and supplies electricity
OVell 10 the Niger Republic.
Further, the economic costs in terms of distruption
of transportation. fishery and livestock production
are enormous. Whilst the Water Hyacinth iiwasion
has been reported on Kainji Lake, no attempts have
been made to quantify the plant material and the
effects on other plant communities in the lake
ecosystem . Thus this study was aimed at
evaluating recent changes in the macrophytic
vegetation of the lake as a result of presence of
Water Hyacinth. and to document control strategies
evolved to keep the plant within safe limits.
STUDY AREA
Kainji Lake, located between latitudes 950' and
10°55'N and longitudes 425' and 445'E, has
been well described (e.g.Morton and Obot, 1984;
Obot, 1989; Obot, 1993). It is 136.8 km long,
24.1 km wide and with a surface area of about
1250.0 km2 (Ita,1994). At full volume, the water
level is expected to reach an altitude of 142.0 m
above mean sea level.
DATA COLLECTION
Data on the freciency of occurrence of the
vegetation was collected in August, 1994 when the
water leve reached its minimum elevation. Belt
transects of 1 m wide were analysed at different
locations to coincide with research sites of Obot
(1985). Transects were established 5 m from the
water edge, extending into the water up to a point
where water is just 1 m deep.
Vascular plants encountered in the transects were
identified to species level. The aerial cover of
Water Hyacinth was determined by dropping points
at random locations.
The potential amount of Water Hyacinth material
that accumulates was determined by averaging
observations for a year at different locations:
Dolekana, Bagudo bridge and Yauri. The
observations were based on speed of identified
Water Hyacinth clumps that passed over known
distances from August 1994 and July 1995. Control
measures were evolved based on field data
collected.
RESULTS AND DISCUSSION
Status of aquatic plants
Table 1 compares the frequency of xnacrophytes
this study with the records of Obot, (1985).
Generally the frequency of occurrence of some
plants have increased over the period, particularly
the free floating macrophytes. Echinochloa
stagnina has increased in frequency of observation
from 80.0% in 1984 to 100% in 1994. Echinochloa
pyramidalis, the second member of the genus
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Echinochloa did not expand at the same frequency
of 2% was counted in 1988 and 1994. Overall, 5
genera that were present in 1988 are now absent
and 2 are now scarce. About 18 genera of mainly
floating macrophytes have increased in frequency
of occurrence between 1984 and 1994. The inost
dramatic change observed however, was the
occurrence of Water Hyacinth. In 1988, no Water
Hyacinth was found on the lake whereas the
frequency of observation in 1994 was 91%. The
recent morphometric and hydrologic features of the
lake have been advanced as a possible explanation
for the differences in the development of the
macrophyte communities (Ayeni, et al, 1993). The
reduction of the inflow - to - volume ratio of Lake
Kainji from 4.0 to 2.0 as a result of recent climate
changes is said to encourage the proliferation of
free floating inacrophytes because water
replacement time is longer. Thus, the plants have
more time to extract nutrients to build up
population. The rate of seed and propagules flush-
out is also reduced. Consequently, local seed
getinination further complement the vegetal
population.
Extent of water hyacinth spread
Although the expansion of floating aquatic plants
(Fregene, et. al. 1994) could be attributed to
change in the ecology of the lake ecosystem,
invasion of the Kainji Lake by Water Hyacinth is
due clearly to continued arrival of the vegetation
from upper reaches of River Niger in the Republics
of Mali and Niger where the established Water
Hyacinth had not been properly controlled. The
Ground Truth Surveys covering the whole lake and
River Niger system. from New Bussa (Monai) to
Dolekana, demonstrated that 53.6% of the lake was
now covered by aquatic vascular plants. Of this
area, Water Hyacinth alone covered 30.6%. lu
other words water hyacinth covered 16.4% of the
lake surface.
Water Hyacinth became conspicuous in the
northern-most section (Fig. 1) of Kainji Lake (River
Niger) in 1989, in the middle section in 1991 and
at the dam site in 1993. Mats of this plant are more
in the eastern bank than on the western because of
the high vegetal cover of other aquatic plants
which serve as anchorage. However, the spread of
the plant is also influenced by wave and air
current.
Table 2 shows the average Water Hyacinth clumps
entering the Kainji Lake system. The ntunber of
clumps increased as the high flood set in, reaching
a maxim-tun in January which coincides with the
peak of the annual flood (Obot,1984). Apart frotn
the rapid multiplication rate of the plant (Reddy,
1984), an average of 9.1 clumps with a mean
radius of about 2 m (range of diameter
0.8 - 4 in) enter the lake system per minute,
particularly during the high flood. The actual area
covered by Water Hyacinth adrift from upstream is
calculated as:
A =(7tr2N) * Y
Where N is the average number of clumps
Y is number of days in a year--- 365.
Consequently, in addition to the existing plant
population more thau 16.4 ha per day and annually
almost 6000.0 ha of Water Hyacinth are added as
drifts. Based on calculations of Reddy (1984), the
weight of the accumulated material is estimated at
1.4 million mt.
WATER HYACINTH CONTROL
STRATEGIES
Manual control efforts
To achieve long-term sustainable success the
fishing communities around the Lake were
sensitised and mobilized to participate in water
hyacinth control efforts. Supported by the
Advisory committee, especially the local
authorities, extension campaigns (Plate 1) were
carried out and meetings were organised in the
villages as well as in Borgu and Yauri Local
govermnent Headquarters.
In addition, extension agents from the Agricultural
Development Programme (ADP) and State
Fisheries Officers received training in community
mobilisation to organise and supervise community
control efforts. During the trainiugs, the aspects
attended to were problems posed by aquatic
vegetation and intended measures to remedy the
situation.
The campaigns were supported by posters on
harmful effects of water hyacinth on fisheries.
Further, songs about the danger of water hyacinth
were composed and presented by a musical group.
Competition between the villages on water hyacinth
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clearing effort was inaugurated.
As a follow-up of the extension campaigns a radio
programme was prepared, broadcasting news and
messages concerning water hyacinth control on a
weekly basis.
It is estimated that between 1994 and 1995 about
30% to 50% of the water hyacinth on the Lake was
removed through cotnmunity based manual efforts.
Biological control measure
Biological control methods use insect weevils that,
being obligate parasites, feed only on water
hyacinth. About 250 adult Neochetina bruchi
weevils were obtained from IITA Cotonou, Benin
Republic for multiplication at NIFFR. Over 1,500
adult N. bruchi were produced by NIFFR and
transferred to infect water hyacinth on the lake
(Plate 2).
Further, N. eichhorniae, obtained from NASENI
insectary at NIHORT Ibadan, were acquired,
similarly multiplied and used to inoculate healthy
water hyacinth throughout Kainji Lake It is
believed that using biological control alone will not
show the immediate effect required to address the
urgent problem of water hyacinth infestation of
Kainji Lake and possible spread of the plant
through Jebba Lake into the freshwater system of
Nigeria.
Natural control
The flood regime of Kainji Lake supports natural
control of water hyacinth in the following way.
The Niger grass with other rhizophytic grass
communities and amphibious shurbs entrap water
hyacinth during the draw-down phase of the lake
flood regime, particularly around August. The
entrapped water hyacinth soon dry up and can
easily be gathered and burnt by local communities.
Consequently, lowering the lake surface area
through hydrological (engineering) manipulation
could help to entrap floating hyacinth among the
deeply rooted species.
Construction of boom
In view of the rate at which fresh water hyacinth
arrive from neighbouring ECOWAS countries, it
was decided to investigate prospects for the
constractionn of a boom to pievent new mats of
water hyacinth from entering into Kainji Lake.
A boom should also serve as platform from which
water hyacinth can be harvested and buried.
Specialists estimated the costs for a boom at
N76,464, 875 for barrier construction, N25,000,000
for manual contractual clearance and N10,000,000
for transport of the plants and various supporting
research (Kusemiju, 1994). Attempts are on-going
to solicit funds, nationally and internationally.
Chemical control
Chemical control measures of water hyacinth are
usually considered in an emergency situation of
total blockage of a water body. Considering the
real situation on Kainji Lake and the costs involved
(based on estimated 5% infestation level of the lake
at N42,401,250 over a period of 2 years) it was
decided to build up capacity (in NIFFR) in case of
future developments. In case of future eventuality
the methods to be used will involve herbicides that
can effect an adequate control of water hyacinth
widi minimal environmental pollution.
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Table 1: Kainji Lake flora composition and frequency
of occurrence in 1988 and 1994.
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Macrophytes Ft equency of
Occurrence
1988 1994
Eichhornia crassipes* 0 91
Echinochloa stagnina 80 100
Sedges 57 90
Digitaria horizontalis 38 0
Polygonum senegalense 17 82
Ludwigia leptocarpa 16 1
Tephrosia pedicellata 15 0
Mimosa pigra 14 55
Sphenoclea zeylanica 13 64
Cassia mimosoides 12 0
Salvinia nymphellula 9 17
Vetivera nigritara 8 6
Ludwigia stolomfera 8 27
Alternanthera sesselis 6 77
Vossia cuspidata 5 45
Azolla africana 5 9
Pistia stratiotes 4 11
Tephrosia elegans 4 0
Indigofera bractiolata 4 0
Leptochloa caerulesce Ice 4 27
Sacciolepis africana 3 18
Echinochloa pyramidalis 2 2
Ipomoea aquatica 2 18
Tephrosia platycarpa 1 0
Neptunia oleracea 1 27
Sorghum arundinaceaum 1 2
*Floating macrophytes
Table 2: Monthly average number of Water hyacinth clumps
entering the Lake Kainji system
Months No of Clumps (std)
August 1994 11 + 2
September 1994 13 + 3
October 1994 12 ± 1
November 1994 10 ± 3
December 1994 12 + 2
January 1995 16 + 4
Febniary 1995 9 + 3
Mar'eh 1995 5 + 3
April 1995 5 + 2
May 1995 4 + 1
June 1995 5 ± 1
July 1995 7 + 2
